T
he United States has the highest rate of firearm homicides among developed countries. Although the US homicide rate is 7.0 times higher than that of other developed nations, gun homicide rates are 25.2 times higher. 1 Between 2003 and 2010, 82% of all individuals killed by firearms in high-income countries were in the United States. 1 In 2014 alone, firearms caused an estimated 33 700 deaths. 2 However, that same year there were approximately 81 000 nonfatal firearm injuries, far exceeding the number of deaths. 3 The financial burden on patients and the US health care system to care for these injuries is substantial and not frequently discussed.
To our knowledge, the most recent estimation of the medical costs of firearm injuries extends through 1997 and uses hospital data from only 2 states. 4 Although estimations of the societal cost of firearm injuries have been made more recently, these values often include a broad range of metrics, such as productivity loss and pain and suffering, that make standardization or comparison of actual hospital costs difficult. 5, 6 The most recent estimations of these broader costs caused by firearm injuries extend through 2010. 7 The frequency of firearm injuries likely generates a substantial financial burden to the health care system and to patients themselves.
We sought to determine the costs associated with the initial hospitalization of individuals with firearm-related injuries and where the burden of payment fell. Our goal was to better understand the financial burden of these injuries and to inform discussions of firearm-related public policy decisions and health care funding.
METHODS
We used the Healthcare Cost and Utilization Project Nationwide Inpatient Sample (NIS) from the Agency for Healthcare Research and Quality for 2006 to 2014. The NIS is the largest inpatient care database in the United States, contains data from about 8 million discharges each year, and is a stratified sample of approximately 20% of nonfederal, short-term, and general specialty hospitals in the United States. 8 The NIS provides sample weights that allow national estimates to be derived. Details regarding NIS data have been published, and there are multiple internal validation quality measures. 9 We identified admissions caused by firearm-related injuries using the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM]) 10 codes. We included patients if they had an ICD-9-CM diagnosis code of E922.0-0.3, 0.8, 0.9, E955.0-0.4, E965.0-4, E979.4, E985.0-0.4, or E970.
10 Because E-codes distinguish emergency conditions, we were able to identify injured patients. However, we could not identify patients being hospitalized subsequent to their initial injury. Thus we focused on initial hospitalization, which we defined as the first hospitalization of a patient injured by a firearm until discharge, as distinguished by the association of admission with an E-code.
We did not include patients treated and released from an emergency department (i.e., not admitted) or subsequent inpatient experiences not associated with an E-code (i.e., readmission). We derived the injury severity score using the ICD Programs for Injury Characteristic, a Stata module that translates diagnosis codes into standard injury categories and scores. 11 We reported race/ ethnicity according to the NIS classification, which included White, Black, Hispanic, Asian/Pacific Islander, Native American, and other. Because of small sample sizes of Asian/ Pacific Islanders, Native Americans, and others, we combined these subgroups and included them in our "other" classification.
The primary outcome of interest was the cost associated with admissions for firearmrelated injuries. The NIS contains information regarding the total charges billed for services and cost to charge ratios, allowing us to estimate 
RESULTS
A total of 267 265 patients were admitted for firearm-related injuries from 2006 through 2014. Table 1 displays the patient demographics broken down by the primary payer status, including Medicare (6.0%), Medicaid (29.1%), private insurance (21.4%), self-pay (29.4%), and other (14.1%). Other insurance includes individuals who were not charged by the hospital and those with alternative forms of insurance. We found age, gender, race/ethnicity, median household income, injury severity, length of stay, injury intent (self-inflicted, assault, etc.), and discharge disposition to differ significantly (P < .001) between payer groups. Across all payer groups, patients were overwhelmingly male. Medicaid patients were younger, more likely to be non-White, and more likely to fall into a lower income quartile than were privately insured patients. Medicaid-insured individuals stayed in the hospital for an average of 3 days longer and their injuries were more likely to be from assault. Self-pay and privately insured individuals had the shortest average length of stay compared with other insurance groups.
Medicare and privately insured patients were more likely to be White and from higher income quartiles. Medicare patients sustained injuries that were significantly more likely to be self-inflicted, whereas privately insured patients comprised the highest proportion of unintentional injuries.
Patients with firearm injuries were overwhelmingly admitted to large urban teaching hospitals. Table 2 shows hospital characteristics by the primary payer status of the patient. We found that 43.0% of all initial hospital admissions for firearm injuries were in the South; the West and Midwest each had 20.0%, and the Northeast had 16%. Hospitals in the South had the highest proportion of self-pay patients and the lowest proportion of Medicaid patients. In fact, 48.3% of all selfpay patients in the study-but only 30.0% of Medicaid patients-were from this region.
The inflation-adjusted costs of initial inpatient hospitalizations from 2006 through 2014 totaled $6.61 billion (Figure 1 ). There was a significant increase in both costs and charges over the study period (P = .001 for trend) but no increase in the number of initial hospitalizations. The largest proportion of costs was for patients with governmental insurance coverage, totaling $2.70 billion (40.8%) divided between Medicare (6.0%, $0.40 billion) and Medicaid (34.8%, $2.30 billion). Private insurers were responsible for $1.32 billion (20.0%), and selfpay individuals were in aggregate accountable for $1.56 billion (23.6%) of costs (Table 3) .
Average unadjusted costs per admission ranged from $19 642 for self-pay patients to $30 952 for Medicaid patients. This large difference in unadjusted costs was striking, considering the seemingly similar demographics between Medicaid and self-pay patients. We thus compared these 2 groups to determine whether there were alternative factors that may have accounted for the difference in hospital costs. However, after controlling for length of stay, injury severity score, age, region, race/ ethnicity, and center, there was no significant difference in costs (P = .27). injuries totaled almost $7 billion and averaged $730 million per year. Patients with no form of insurance accounted for approximately a quarter of these costs. In aggregate, the government was responsible for 41% of the total costs of initial hospitalizations for firearm injuries, amounting to almost $2.7 billion. The bulk of government costs was from Medicaid, which accounted for one third of the total financial burden. Medicaid patients also had the highest per incident costs, averaging more than $30 000 per initial hospitalization. Privately insured patients accounted for 20% of the total costs with an average incident cost of approximately $23 000. The demographic distribution between different payer statuses was noteworthy, with the intent of firearm injury varying significantly between payer groups. Firearm injury with intent of assault ranged from 26.1% among Medicare patients to 63.4% among Medicaid patients, whereas self-inflicted injuries ranged from 4.6% among Medicaid patients to 27.7% among Medicare patients. This is consistent with previous epidemiological research of the intent of firearm injuries considering the racial and age compositions of payer groups. 12 Our regression analysis demonstrated that there was no significant difference between Medicaid and uninsured individuals' costs after controlling for variables that independently alter costs, such as injury severity and region. In fact, we found no significant difference in costs when only controlling for length of stay and center, suggesting that firearm-related cost burden is high for all injured patients and not affected by social or other factors. These results indicate that firearm-related injuries place a particular burden on governmental payers and the poor. Just more than 80% of self-pay patients fell below the 50th income percentile; this group is unlikely to be able to absorb health care costs. In addition, without a third-party negotiator, these patients are often faced with full hospital charges when billed.
DISCUSSION

From 2006 through 2014, the costs of initial hospitalizations for firearm-related
Furthermore, the government covers an enormous share of firearm injury costs. Hospitals that experience high volumes of these injuries, such as urban safety net hospitals, frequently provide unreimbursed care. In addition to uninsured individuals, patients who were not charged by hospitals incurred costs of just more than $200 million over the study period. These costs are often written off as losses to hospitals. As a result, government funding through county tax levies or block grant mechanisms is likely required to keep these hospitals solvent.
These values are a lower bounds estimate of the burden because they identify only costs associated with the initial inpatient hospitalization. These costs do not include the costs of readmissions, rehabilitation, long-term care, or disability. They also exclude the costs of those who were treated and released or died before admission. Finally, these health care costs do not include the broader social cost of firearm injuries such as quality-adjusted lifeyears or health-related productivity loss, which provide a broader but more abstract estimation.
It is important to note the inherent population differences between individuals killed by firearms and patients hospitalized for firearm injuries. Although suicide is the biggest cause of mortality from firearms, accounting for 60.7% of all firearm deaths in 2015, they accounted for only 8.4% of patients initially hospitalized for firearm injuries. 3 Suicide patients typically do not survive long enough to be admitted and, thus, do not incur as many hospital costs. Furthermore, assault victims that survive long enough to be admitted typically survive; many assault victims die before hospitalization. Assault injuries accounted for 56.5% of initial hospitalizations and thus are associated with the highest costs.
Limitations
The limitations of this research are rooted in the information available at the NIS, which does not include information about the subsequent health care costs of firearm patients. Because we used ICD-9-CM codes, including E-codes, specifically related to firearm injuries to identify patients, it is possible that this excluded patients with firearm injuries who were classified with different codes. Although we correlated our numerical output with other sources, such as the Web-Based Injury Statistics Query and Reporting System and the Bureau of Justice, it is possible that such exclusions further underestimate the initial hospital costs for these patients.
In addition, the sensitive and unpredictable payment methods between hospitals, individuals, insurance companies, and the government make determining specific values of reimbursed and unreimbursed care very difficult. There is likely an additional burden placed on Medicaid because uninsured patients may be enrolled during their initial hospitalization; thus, subsequent care for their injuries end up being covered by governmental payers. However, we were not able to explore this with our data set because the NIS does not provide readmission information. Finally, the charge to cost conversion, although standardized and an accepted method of assessing cost, does not necessarily reflect actual costs, reimbursements, or capital outlays for patient care.
Public Health Implications
The financial burden of initial hospitalizations for firearm injuries is more than $700 million per year, and likely much greater. The responsibility for payment falls primarily on government payers and the uninsured. This information can be used both to inform public policy recommendations and to track the progress of implemented public policy measures.
Further research should evaluate the burden of costs beyond the initial hospitalization to include rehabilitation, long-term health care costs, and costs associated with time lost from work. In addition, understanding specific state and federal funding of hospitals dedicated to trauma and firearm injury treatment would allow a more realistic estimation of how governments may allocate expenditures for treating firearm injuries.
